(1) CCR5 and CD4 expression on Langerhans cells in situ.
Supplemental Experimental Procedures
Algorithms applied for quantitation of receptor-or HIV-positive cells.
(1) CCR5 and CD4 expression on Langerhans cells in situ.
To determine the percentage of CCR5 + and CD4 + LC in situ, we acquired 2-5 single 200×200 µm planes per stained epithelial sheet and counted all HLA-DR-or CD1a-positive LC, as well as the number of LC expressing either CCR5 or CD4, using softWoRx (Applied Precision). A Langerhans cell was designated receptor-positive when its green fluorescence was >1.5× the fluorescence in any of eight 20×20 µm fields immediately adjacent to the cell (fields containing additional positive cells were excluded).
(2) Binding of GFP-tagged HIV-1 in situ. To enumerate CD4 + T cells and CD1a + LC in situ binding GFP-tagged HIV-1, we acquired 3-5 distinct confocal stacks per epithelial sheet at 20× and counted HIV-positive and HIV-negative cells within the resulting 200×200×40 µm cubes using MetaMorph 6.2 (Molecular Devices, Downingtown, PA). A CD4 + T cell was designated HIV-positive when at least one quarter of its circumference at any single-plane zsection displayed binding of green virions. A CD1a + LC was designated HIV-positive when its green fluorescence was >3× the fluorescence in any of eight 20×20 µm fields immediately adjacent to the cell (fields containing additional positive cells were excluded).
(3) Cytoplasmic entry of GFP-tagged HIV-1 in situ. Viral entry into intraepithelial CD4 + T cells was determined after acquisition of randomly selected GFP + CD4 + T cells at 60× and deconvolution by Autodeblur (Autoquant, Watervliet, NY). Entry of HIV into the cytoplasm was judged to have occurred if a GFP signal was detected inside the cell and immediately adjacent to a surface area displaying colocalization of GFP and CD4. Entry was assessed only at the widest circumference of a cell, decreasing the likelihood of non-specific fluorescence projections. Viral entry into CD1a + LC was easily discerned without deconvolution and formal colocalization studies.
(4) Gag p55/p24 detection in emigrated cells. LC-T cell conjugates were identified on the slide by the bright red HLA-DR fluorescence of the LC, and a 0.2 µm optical section through the interior of the cells was acquired under identical microscope settings. Within a conjugate, each T cell and LC was assessed for its maximum fluorescence intensity (MAX) using softWoRx software (Applied Precision). The MAX of each individual cell within each conjugate in the novirus control sample was divided by the minimum fluorescence intensity (MIN) given for each respective conjugate by softWoRx. The MAX / MIN values for all T cells, and all LC, in the no-virus control sample were averaged separately, and two standard deviations were added to yield a single MAX / MIN control value (CV) for T cells, and a single CV for LC. To calculate the positive-negative cutoff (PNC) for each individual T cell or LC, the respective CV was multiplied by the specific MIN of that cell. This procedure ensured an individualized cutoff determination for each cell that takes into account variations of background staining between different cells. To obtain the Gag-specific fluorescence level (GF) for each individual conjugated cell, the PNC was subtracted from the MAX of each cell. Thus, for each individual cell, GF = MAX -(CV × MIN). and CD3 APC were determined in preliminary tests. The accuracy of cell type identification was visually checked, excluding from further analysis falsely identified or uninterpretable events such as epithelial cells or large cell clusters. The maximum GFP fluorescence of each cell was then plotted separately for T cells and LC, and the percentage of GFP-positive cells within each cell subset was calculated using an arbitrary cut-off set by comparison to the ∆Env control sample.
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